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INTRODUCTION.

In compiling the present Review, use has been made of all meteorological data received up to January
156th from the Voluntary Observers, Army Post and Signal Service Stations. The most prominent features
in the meceorology of the month have heen: 1st. The large number and very rapid movement of the areas
of low pressure. 2nd. The low temperature which hns averaged from 2° to 8° below the average for many
years throughout the country east of the 100th merid'an, as was anticipated in the Review for September:
on the Pucific slope the month has been warmer than usnal. 3rd. The absence of any area of very high
pressure west of the Mississippi.  4th. The remarkable meteor of the 21st. 5th. The intercsting solar halo
of December 23rd. 6th. The absence of rain on the Pacific coast.

BAROMETRIC PRESSURE.

In General—The distribution of average pressures for the mooth is shown by the isobars ou Map No.
II. The highest average is there located in the Lower Mississippi valley, with a nearly equal pressure in
castern Dakota. The lowest pressure is, as usual, over the Gulf of St. Lawrence. The isobar of 30.00
passes from Lake Superior southeastward to New Jorsey. The aver, age pressures at stations receivad since
the map was printed are Virginia City, 29.75; Fort \ullv 30.17; Pembina, 30.16; Bismarck, 30.08.

Aveas of High Buromeler—No. L—QOn the morning of the 1st of December the pressure was 30.85 in
Dakota, diminisking thenes eastward to the Atlantic. On the mor ning of the 2nd the pressure had very
gener: .|ll\ diminished west of the Mississippi but inereased to the castward. The area of highest barometer
extended from Minnesuta southeastward to Louisiana, with temperatures of —5° and +25° in these two states
respeciively.  On the morning of the 3rd the nizhest pressure continued to extend from Manitoba to the
Gulf States, but gradients had generally diminished. On the morning of the 4th the pressure was highest
in the Lower Missouri valley, and on the morning of the 5th in Louisiana and Mississippi, while low
barometer No. I was central over Munitoba. The area of highest pressure now moved eastward and
was, on the moruing of the 6th, eentral in Alabama, and on the morniug of the Tth in Georgia and Florida.

No. I!.—This area appears on the morning of the 8th central in Texas, where it had apparently been
formed by the flow ot air from the northwestern portion of the State, in connection with the low barometer
No. IT that was then developing in the Luke region, and the falling pressure in the South Atlantic States.
During the rest of December 8th the very general flow of cold air from the Northwest caused an extension
of the area of high pressure over the whole ¢ country west of the Mississippi.  The very severe storms known
in local pariance as “Blizzards” were reported on the 8th as prevailing in Towa and Wisconsin, where
temperatures of —15° and —20° prevailed, with violent NW. winds and much drifting snow. On the
worning ol December: 9¢h the highest pressure was central over Missouri, Illinois and 'Tennessee, whence
it moved rapidly to the southéastward, being central over North Carolina on the moruning of the 10th.

No. IIL.—The low pressure that prevalled on the 11th over the Lake region was, as “usual, attended by
rising barometer, extending from the Gult' northwand over the Gulf States, where it was quite well-marked
on the morning of the 12th. The central highest pressure was, however, by the morning of the 13th, trans-
ferred enstward to the South Atlantic coast,
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No. IV.—The low pressure No. VII, over Lake Superior on the morning of the 14th, had, during its
southeastward rogress through British America, been followed by rising barometer on the Pacific const.
During the 13th, and on the morning of the 14th the pressure was highest in Dakota, with very steep
gradients eastward over Minnesota and Luke Superior. This formed a small but well-defined area of high
pressure, which moved rapidly southeastward, being on the morning of the 15th central in Arkansas, and at
midnight of the 15th central in Louisiana.

No. V.—The rapidly rising barometer and very cold, high northerly winds in the rear of low barumeter
No. VIII, extended rapidly southward over the Northwest, where pressure was highest on the morning of
the 16th, whence it extended eastward with unusua) rapidity, and was on the morning of the 17th central
in New York. - This-arca ot high pressure seems then to have taken a somewhat unusual course towards
the northeast, being central over the Gulf of St. Lawrence on the morning of the 18th.

No. VI.—The low barometer No, IX was, during the 17th, followed by high pressure No. VI, which
moved dircetly southward and was cautral on the morning of the 18th in Kansas, and on the morning of
the 19th extended from Texas to Georgin, whence it spread over the Southern States, and was merged into
the succeeding nrea, :

No. VIL.—was central ouv the morning of the 19th in Manitoba, whenece it mwoved eastward, and was
on the 20th, 7:35 a. m., central in Canada, and on the 21st, 7:35 a. m., central in Maine, after which it
disappears.

No. VIII.—The slight depression No. XTI, which was, on the morning of the 22nil, central in the
Ohio valley, was followed by an extended southward flow of ¢sld air over the Western plains, and the
highest pressure wag, at 7:35 a. m, of the 23rd, central in Dakuta, whence it moved eastward over the
1.akes, while low barometer No. XIII, developed in Texas and movad eastward along the Gulf coast. Ths
highest pressure was, on the morning of the 25th, central in upper Canada, and on the 26th, 7:35 1. m.,
central in Maiue.

No. IX.—The pressure remained pretty uniform on the 26th and 27th, hut was, on the morning of the
28th, highest over the Upper Mississippi valley, Lake region and Middle States, while the severe storm-
centre, No. XIV, was on the Lonisiana coast.  This storm was followed by an extensive area of high baromater,
central in the Southwest, on the 29th and 30th, whence it moved northeastward, and was central in Tennesse=
on the morning of 31st, while storm No. XV, was advaucing eastward over the Texas coust.

Areax of Low Buromcter—The areas of low barometer have been numerous, and have moved with un-
u=wzl rapidity. The high st rate of progre s has been that of No. X, being 59 miles hourly.  The lowest,
No. XIII, being 17 miles hourly. The average of all was 38 miles per hour. Oi the fifteen tracks given on
chart No. I, seven belong to the Lake region, four paswsed through Missouri or Illinois, three came from
Texas and one belonged 1o the Atlantic vcean.  In general this month has been considered very stormy and
unpleasant, both on sen and land. :

No. I. - This depression was in Manitoba on the morning of the 5th, having evidentiy moved southeast-
ward alung the slope of the Rocky Mountaing, while the barometer had been rising at Portland, Oregun.
On the afternvon of December 6th, $:35 p. m., the depression was very extensive anl central north of Lake
Huron December Tth, 4:35 p. m., the depression was apparently eentral in New Brunswick, and followed
by light snow over the Lower Lakes and New England. :

No. IL—This depression first appears December 8th, 7:35 a. ni., aver Lake Superior, whither it had
moved from the norith or northwest. The barometer fell rapidly during the day over the eastern portion of
the Lakes, but was rising rapidly over the western portion, with very low temperatures and northwest gales,
By 7.35 a. m. of the 9th the area of lowest pressure, 29.10, extended as un elongated oval from Montreal to
Boston, with very eold westerly gales over the Middle States and Lakes. Among the highest winds reported
were: Cape May, S\, 72 miles; Grand Haven, W, 49; Erie, W., 48; Port Huron, W., 35; New York, W,
60; ¥andy Houk, \V,, 84; New Haven, W., 40; Newport, SW., 60; Wood’s Hole, N\V., 50; Wilmington,
NW.,, 29; Rochester, SW., 36; Oswego, NW., 36; Portland, Me., E. 38; Philadelphia, NW_, 42; Mar-
quette, N\V., 54; Eastport, E., 43; Grand Haven, W., 49; Cape Lookout, V., 50; Barnegat, \V., 45; Boston,
W, 50. The depression continued moving eastward, and was, December 9th, 11 p. m., central over the Bay
of Fundy, with the lowest pressure, 28.80.

No. I1I.—While No. II, was moving over New England depression No. ITI, was moving southeastward
over Dakota, having evidently originated on the eastern slope of the Rocky Mountains, since the pressure
at Poriland, Oregon, had remaivned nearly stationary for several days. December 10th, 7:35 a. m., it was
central in the Nurthwest, whence it moved southeast and eastward, and disappeired over Ohio during the
duy, being merged into the more extensive depression that followed.

No. IV.—This depression seems ulso, like No. III, to have rapidly advanced from the Northwest into
Munitoba, where it rapidly developed on Decemher 10th, between 4 p. m. and 11 p. m., and on the morning
of the 11th was central north of Minnesuta; during the rest of that day it extended southward over the
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Lake region and Canada, where it was central on the morning of the 12th, " During the rest of the day No.
IV slowly dizappeared during the advance of No. VI,

No. V.—This depression seems to have originated near Cape Hatterns during the 11th between the
areas of N. E. winds that prevailed to the northward, and of 8. W. winds that prevailed to the southward
of this region. It was, on the morning of the 12th, apparently but a slight depression, but a severer storm
may have prevailed to the eastward, whose nucleus was central near Halifax at 4:35 p. m., and near Cape
Brgton at 11 p. m., at which place the pressure had fallen to 29.02, showing that a severe storm was then
under way.

No. VI.—This depression first appears in Montana and western Dakota on the morning of the 12th,
whence it moved due eastward over the Upper Lakes into Canada, and thence northeast down the St. Law-
rence valley, but is not traceable on the weather maps after 4:35 p. m. of the 13th.

No. VIIL.—This depression very closely fullowed No. VI, and may pessibly be considered as its western
ortion. It was, 4:35 p. m. December 13th, central uorth of Minnesota, whence it moved southeastward to
ake Superior, followed by a very steep gradient. Oun the 14th it moved eastward along the northern limit

of Canada, while brisk northwest winds, cloud and snow, prevailedover the Lakes; it was, on the morning of
the 15th, central at tha mouth of the St. Lawrence.

No. VIII.—Like four of the praceding areas, No. VII: descended from Manitoba southeastward to Lake
Superior, where it was central on the morning of the 15th. It continued, during the day, moving southeast-
ward to Lake Ontario, but at midnight turn-d northeastward, and at 7:35 a. m. of the 16th was central in
northern Maine, Gales and high winds from southwest to nerthwest prevailed over the Lakes, St. Lawrence
valley, Middle and Easiern States, on the 15th and 16th, while the central depression secms to have spread
over the entire Gulf of St. Lawrence, where the storm was quite severe.

No. IX.—This depression originated in Kansas and northern Texas, over which region warm, southerly
winds prevailed on the 16th; these winds, at 11 p. m. of the 16th, extended continuously ‘northward to Mon-
taua and Manitoba, and were evidently due to the low barometer that prevailed at the Rocky Mountain
and Pacific const stations. Toward the same region of low barometer there also set in, after 11 p. m. of the
16th, strong north and east winds, which, on the moruing of th: 17th, prevailed from Kausas and Missouri
northward, and were possibly in part a consequence of the precipitation in the form of light cloud and light
rain or snow which had taken place before 7:35 a. m., D:cemsb:r 17th. over the entire country west of the
Mizsissippi; the depression moved rapidly eastward over the Ohio valley, and thene2 northeast along the
western slope of the Alleghaniez to New York, where it was eantral December 18th, 7:35 a. m,, und whence
it turned, during the day, abruptly eastward to Cape Cod. It was, at 11 p. m., central near Eastport, Me.,
the lowest burometer being 29.25, and with severe easteriy gales at Halifax and Eastporr,  Its last location
waa in the morning, Deceber 19th, near Prince Edward’s Island, Gult of $t. Lawrence, with a central pres-
sure of 29.00 or less, and severe storm throughout the neighboring region,

No. X. - This depression seems to have originated om th: 18th hetween 7:35 a. m. and 4.35 p. m. The
area of high barometer No. VI, which was then central in Kansas and Avkansas, appears to have supplied
an abundant flow of air northward towards Nebraska, Iowa and central Minnesott. The temperatures in
these Stutes rose with unusuul rapidity between the morning and afternoon observations, some of the changes
in the nine hours being as follows: Cheyenne, 27°; Denver, 253%; North Platte, 48°; Fort Sully, 39°; Omaha,
33 Leavenworth, 23°; Keokuk, 23 La Crosse, 18°; St. Paul, 22°; Duluth, 13°. Equally decided was
the southward flow of cold air from British Ameriea toward the same region, on the north side of which
temperatures fell or remained stativnary., It was in the region between these oppusing winds and strongly
contrasted temperatures that cloud and haze formed during the day and that the area of lowest pressure
was rapidly developed as a trough stretching from southern Minnesota northeastward into British America.
On the morning of the 19th this area wus central in Canada, with branches extending far to the southeast
and southwest, but its farther pregress eannot be traced, as it seemns to have beecome merged into No. IX,
and the general depression then existing to the eastward,

No. XI.—0On the 20th, 7:35 a. m., the low barometer that had apparently been developing in New
Mexico during the previous night was central in Indian Territory, whence it moved northesstward, with
light rains, in the Gulf States, and was Jdissipated during the day uver the Ohio valley without having been
accompanied by high winds at any of our stations.

No. XII.—This depression appears first in western Dakota at 11 p. m,, of the 20th, while the temper-
atures had greatly fullen in Manitoba, with light northerly winds and elear weather. The central de-
pression moved quite rapidly southeastward to Missouri, where it was central 11 p. m., 21st, preceded by
extensive rains over the Southern States, thence its course was eastward to the New Jersey coust, which it
renched on the 22nd, 11 p. wm., accompanied by snow over the Lower Lakes, Middle 2and Eastern States, and
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by high nurthenast to norihwest winds or the Atlantic coast. It was last seen at 4:35 p. m., of the 23rd,
east of Cape Breton, moving rapi:dly northeast. . .

No. XIIIL - The moderate noriher that followad low barometer No. XII seems to have been in great
part indueed by the low pressure prevailing from Iexas to California on the 22nd, and to have given rise to
the area of rain and subsequent low pressure, No. XIII, which was cauntral on the western border of Texas
at 4:35 p. m. of the 23rd. The burometric depression of the 22nd was evidently one of many similar cases in
‘which an area of low barometar, existing upon th: Pacific coast of Mexivo, is transferred to the eastern slope
‘of the Cordilleras precisely as vecurs frequently along the coast from Alaska to Orezon.  In both regions tge
consequences are simi'ar - namely, a strong flow of air westward up the slope of the Rocky Mountains and
_theforipatien of areasof eloud, rain and =now with new centres of low pressure. The course pursued by No.
XIII was slowly eastward along the Gulf const t) northern Florida, over which it disappeared 4:35 p. m. of
the 25th, having been accompanied by heavy ruins throughout the Gulf and South Atlantic States, and
followad by a szvere noriher over th: West:ra Guli coast.

No. XIV.—-This area seems to have originated in western Texas under counditions very similar to those
attending the formation of No, XIII. It was central near the Texas coast at 11 p. m. of 22ud, whence it
moved slowly eastward to the mouth of the Mis«, tand then turned to the northeastward through Ala. and
W. Virg. into eastern New York, where it was cen ral at 11 p. m of the 29th.  The contral low barometer
had steadily and rapidiv fallen from 29.80, at 11 p. m. of the 27th, and 29.65, at 11 p. m. of the 28th, to
28.85, at 11 p. m. of the 29th. At which time, also, the area of snow and rain, with high winds or gales,
covered the Lower Lakes, Midd ¢ and LEastern States, making this one of the severe storms of a very stormy
month. The depression coutinued its courze no:theastward on the 30th, and was, at m’dnight, central over
the Gulf of St. Lawreneca.

No XV.—Wlile No. X1V was, during the evening of Dcember 30:h, paswsing over New Branswick,
and the highest pressure wus central in the Eustern Guit States, a third depression, No. XV, was developing
in western Texas or northern Mexico, 11 conseguence of the peeeipitation of moistura that had beea carried
by easterly winds up the slope of the Rocky Muoun ajus.  This depression wus central at midnight of the 30th
west of Indianola, but at 7:35 0. m. of the 31+t was a= a violent storm, central between Indianola and Gal-
veston, It moved eastward during the rest of the 31st, with inereasing severity, and was on the moruning of
January 1st, 1877, central in Gueorg'a, while northerly gales prevailed in the Western Gulf.  The track of
this memorable storm, dwing the 1st and 2iud of January, is shown on chart No. I, but its further history
belongs to the REviEw ior that maonth

Storms at Sea have b en rep o ed by numerons vessels, among them as fullows : ou the 1st heavy NV,
gales off Cape Horn, alsh in lat. 44> N, long. 40° W.; hurricane in 37° N, 16> WW.; on the Ist and 2ud,
NW. gale off Capz Hatteras; na th- 4ith, heavy NW. gale, 30" N. 70\, hurricane near the Orkney
Islands; on the Tth, storm near Cane May ; on the 8th, heavy W. gale oft Cape Hatteras ; on the 9th, fu-
rious NW. gale prevailed along ihe Mididie and East Atlantic coast, increasing to a hurricane force in some
localities ; this gale was felt at s=u as follows: on the Western Bank, also at 40° 15" N., 67> W,, at 43° N,
64° W, (a harricane, ba. 23.80,- at 12° N, 61> W., at 40 N.. 70 W_; on the 10th the gale of the preceeding
day continued with high sea, being reported from 41° 44' N, 59° W, 41 N., 56 W., 36> N,, 70° W, and
40° N., 70° W.; on the 12th, a terrifie gale in the Prince Edwards Islands; 13th, gale with high sea, 41° N,
62> W.; 14th, gule with high sea, 49> N_, 37° W.; 15th, heavy gale and very hizh sea, 48° N, 37° W, also
41° N, 72> W; 16th, heavy N. K. gale veering to NW. on the Middle and East Atlantic coast; at St.
John, N. B, the storm of the 16th and 17th was the severest of the season; wind gusts of 50 miles and heavy
snow with great fall in temperature were reported ; 15th, heavy gale and high sea, 46° N, 48° W.; 19th,
heavy gale, 45° N., 53° W.; hurricane 34° N., 74 W, nlso a gale 34 N., 43 W, also heavy NW. gale
off the Middle Atlantic coast; 24th, heavy NV, gale, 34> N, 74° W.; 26th, heavy N'W, gale, 48> 17"
N., 34° 50" W, also at 47° 31" N,, 37° 30" W,; 20th, NE. gale veering to 8\W,, 26° N,, 71, W, also a heavy
NE. gale veering to SW., and at times blowing with hurricane force 20 miles SE. of Abesecom, a cyclone
was encountered hetween New York and Bermuda by the Burk Elila Brass; 30th, heavy SW. gale off Cape
Fear river bar; 3lst, heavy NE. gale and snow storm off the New Jersey coast.

TEMPERATURE OF THE AIR.

In_General—The general distribution of the temperature for the month is shown by the isotherms on
Chart No. II. From which it appears that the temperatures have on the Pacific coast, been somewhat
above the average. At the starions in the Rocky Mountains the deviations were: Salt Lake City, 3°;
Cheyenne, 3°.9; Denver, 1°.7; Santa Fe, 2°.0; all below [the average. East of the Rocky Mountains, and
for altitudes less than 5,000 feet, the temperatures every where have been much below the average.

The Mazimum Temperatures above 70> have been as follows: Corsieana, 72; Denison, 72; Galveston, 70;
Indianola, 75; Jacksonville, 71; Key West, 87; Montgomery, 70; New Orleans, 72; San Diego, 77 ;
Shreveport, 70 ; Berne, Texas, 71 ; and the masima lower than 40° have been at Alpena, 38 ; Duluth, 39;
FEscanaba, 36; Marquette, 37 ; Pembina, 35; Pike's Peak, 27; Port Huron, 40. The maximum tem-



